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hydrogenation mechanisms 
and, 298-99 
ionization theory of, 294-95 
kinetics of, 291-92 
magnetism and, 292-93 
and nitration, aromatic, 
273-74 
oxidation and, 302-3 
polarization on, 297 
pore size and distribution 
on, 292 
pre-carbiding and, 300 
pseudo acid dissociation 
and, 272-73 
radioactivity and, 300 
semiconductors and, 297 
solid state and, physics of, 
294-98 
Spatial factors on, 293 
types of, 297-98 
valence induction and, 293 
see also Adsorption; and 
Surfaces 
Cellulose, esterification of, 
with p-toluenesulfonyl 
chloride, 277 
Cellulose acetate, acetone - 
chloroform system, 
phase diagram of, 399 
Cellulose octaacetate, alka- 
line hydrolysis of, 276 
Cerium 
phases of, contraction and, 
246 


water photo-oxidation and, 
358 


Chlorex, heat of mixing of, 
6, 12 
Chlorine 
aliphatic, tertiary, hydroly- 
sis of, 274-75 
cation, chlorination and, 
273 
isotopes of 
mass determination of, 
164 
separation of, by electro- 
lytic migration, 76 
manganese ion photochemi- 
cal reaction with, 358 
metallic compounds, energy 
formation of, 14 
nuclear spin determination, 
162-63 
in perfluoro-n-heptane, 
solubility of, 59-60 
Chlorine dioxide, molecular 
structure of, 225 
Chlorine monoxide, molecu- 
lar structure of, 225 
Chloroacetylene, hyperfine 
structure of, conjuga- 
tion on, 159 
p-Chloroaniline, dissocia- 
tion constant of, 46 
1-Chloro-2,4-dinitrobenzene, 
amine reactions with, 
276 
bis-8-Chloroethyl ether, 
hydrolysis of, 280 
Chloroform 
acetone system, heat of 
mixing of, 53 
acetone -cellulose acetate 
system, phase diagram 
of, 399 
1-Chloro-4-iodobenzene, 
ethane system, critical 
temperature and, 29 
Chloroparaffins, oxidation 
kinetics of, 258 
Chlorophyll 
energy transfer and, 378-79 
excitation level on, 379 
fluorescence of, 144 
quinone on, 370 
photocatalysis by, hydrogen 
transfer and, 376-77 
photosynthesis and, 374 
quantum yield and, 375, 
376 
photosynthetic unit and, 378 
reduction of, ascorbic acid 
and, 377 
Chloroplasts 
activity of, 365 
Hill reaction and, 365-66 
instability of, 365 
variability of, 365 
2-Chloropropane, pyrolysis 
of, 267 








Chlorosilane, molecular 
structure of, 223 
Chlorotrifluoroethylene, 
solid polymer, solubil- 
ity of, 27 
Chromatography, ion- 
exchange, 331-33 
columns, 331 
constant distribution co- 
efficient of, 331 
development of, 331-32 
fractionating efficiency of, 
332 
rate dependent, 331-32 
plate theory and, 332 
separations by, 333-36 
of actinides, 334 
of alkali metal cations, 
335 
of alkaline earths, 335 
biochemical, 336 
of columbium, protactin- 
ium, and tantalum, 335 
of hafnium and zirconium, 
334-35 
of halides, 336 
of rare earths, 333 
of transition elements, 
335-36 
simplification of, 332 
swelling on, 333 
temperature on, 332 
Chromium 
iron alloy, phase diagram 
of, 203 
solid, vapor pressure 
determination and, 23 
Chromium oxide, catalysis 
by, 299 
oxidation and, 302 
Chymotrypsin, dimerization 
of, 413 
Coal tar components, solu- 
bility of, 32 
Cobalt 
aluminum alloy 
Brillouin zone of, 213-14 
monoclinic, structure of, 
245 
monoclinic, valence and, 
245-46 
aluminum -iron-nickel alloy, 
electron concentration 
of, 212 
iron alloy, magnetic mo- 
ments of, 237 
Cobaltic fluoride, thermo- 
dynamic properties of, 
11 


Cobaltous fluoride, thermo- 
dynamic properties of, 
11 


Cobaltous oxide, structure 
of, temperature on, 238 
Colloids 
aerosols, 418-19 
concentration of, 419 
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deposition and, 419 
light scattering measure- 
ments and, 419 
types of, 418 
Brunauer-Emmett-Teller 
theory and, 417-18 
adsorption isotherms and, 
417 
energy of liquefaction and, 
417-18 
surface energy and, 418 
chemistry of, 403-20 
detergents, 414-16 
dyes, 416 
electrolytic, properties of, 
404 
electron microscopy and, 
403 
extrinsic, 416-20 
gels, 419-20 
macromolecularity and, 
419-20 
rigidity of, 420 
intrinsic, 404-16 
lyophobic 
potential of mean force 
and, 417 
shape of, 417 
stability of, 416-17 
macromolecular, 403 
molecular kinetic methods 
and, 404 
proteins, 404-14 
Stability of, thermody - 
namic, 403 
see also Proteins 
Columbium, chromatograph- 
ic separation of, 335 
Combustion, heat of, 9-10 
Compressibility, of gases, 
equation of state and, 63 
Conductance 
conductivity cell deter- 
mination technique, 46 
dissociation constants 
and, 46 
electrolytic, 45-46 
second Wien effect and, 46 
Copper 
fission of, 88-89 
irradiation products of, 87 
isotopes, separation of, 76 
metallic, gaseous hydrogen 
chloride and, 10 
nickel alloy, catalysis by, 
295 


nitrogen adsorption on, 288 
polymorphism of, 199, 200 
zine alloy 
electron concentration of, 
208 
structure of, 206-7, 208 
Copper oxide, cuprous-cupric 
oxide system, conduc - 
tivity of, 303 
Cracking, catalytic, 300-2 
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carbonium ions and, 
301-2 

distribution products of, 
302 


hydrogen-ion exchange 
and, 302 
reaction rate of, 301 
surface of, 301 
Crystallography 
band theory and, 187-216 
electronic structure and, 
199-214 
experimental, 235-50 
Heitler-London method 
and, 187 
neutron diffraction and, 
235-42 
phenomena of, 187 
Sommerfeld free electron 
theory of, 187-91 
density of states and, 
190-91 
occupied free electron 
states and, 189-90 
potential energy curve 
of, 187-88 
thermal excitation and, 
191 
wave function of, 188-89 
work function and, 190 
see also Band theory; 
Molecular structure; 
Neutron diffraction; and 
X-ray crystallography 
Curium, chromatographic 
separation of, 334 
Cyanide, on photosynthesis, 
372 


Cyanine dyes 
absorption maximum of, 125 
energy level calculations, 
one-dimensional box 
method, 135 
extreme and intermediate 
structures of, energy 
difference between, 126, 
128-29 
light absorption and, 122 
resonance and, 122 
structure of, 122 
unsymmetrical, wave length 
maximum and, 129 
Cyanogen, linear structure 
of, 225 
Cyanogen chloride, hyperfine 
structure of, conjugation 
on, 159 
Cyclobutane, molecular 
structure of, 222 
Cyclohexadiene, energy level 
calculations and, 137 
Cyclohexane 
benzene system, 29 
entropy of mixing of, 54 
cyclohexyl hydroperoxide 
decomposition in, 262 
ethylene chlorohydrin 
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system, 29 
n-hexane system 
entropy of mixing of, 
55-56 
thermodynamic properties 
of, 
iodine solubility in, 26 
isomers, molecular struc - 
ture of, 226 
methylcyclohexane system, 
entropy of fusion of, 60 
nitrobenzene system, ad- 
sorption of, 62 
polystyrene in 
critical temperature of, 
398 
precipitation temperature 
of, 398 
Cyclohexanedicarboxylic 
acid isomers, acid cata- 
lyzed esterification of, 
277-78 
Cyclohexene, hydrogenation, 
nickel catalysis of, 291 
Cyclohexyl hydroperoxide, 
decomposition of, 262 
Cyclooctatetraene 
molecular structure of, 226 
thermodynamic properties 
of, 10 
Cyclopentadiene, energy 
level calculations, 137 
Cyclopentane 
deuterated, molecular 
structure of, 227 
mercury photodecompo- 
sition of, 350 
Cyclopropane 
bond angles of, 181 
methyl radicals on, 344 
thermodynamic properties 
of, 11 


D 


Decaborane, molecular 
structure of, 228-29 
Decafluorocyclopentane, 
molecular structure of, 
222-23 
Decahydronaphthalene sys- 
tems, freezing points 
of, 60 
Decane 
heptane-octane system, 
eutectics of, 32 
heptane -octane -hexane - 
nonane system, equations 
for, 33-34 
mercury photodecomposi- 
tion of, 350-51 
n-Decane systems, entropies 
of mixing of, 55 
Detergents, 414-16 
micelles of, 415 
solid powder suspensions 
of, 416 
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solubilization and 
loci of, 415 
phenomena of, 415 
Deuterium 
adsorption, hydrogen and, 


on chemical equilibria, 71 
compounds, molecular 
fragmentation by elec- 
tron impact and, 70 
in hydrogen, mass spectro- 
metric analysis of, 68 
natural abundance of, 70 
potassium salt solubility 
in, 25 
separation of 
chemical exchange on, 
75-76 
distillation and, 76 
see also Hydrogen; and 
Tritium 
Deuterium oxide, polymeri- 
zation in, 106 
Diacetyl peroxide, decompo- 
sition of, 262 
Diarylethane 
catalytic cracking of, 301 
catalytic decomposition of, 
292 
Diazomalonic acid salts, 
hydrolysis of, 276 
Dibenzoylmethane 
chelated 
emission from, 144 
polarized spectrum of, 
142 
polarized fluorescence of, 
144-45 
Diborane, vapor pressure 
of, 2 
1,2-Dibromoethane isomer, 
molecular structure of, 
227 
Di-n-butyl ether, dimethyl - 
phenylmethy! hydroper - 
oxide decomposition in, 
261 
Di-n-butyl peroxide 
t-butyl hydroperoxide de- 
composition and, 260 
decomposition of 
photosensitized, 355 
products of, 260 
reaction steps of, 260 
in solution, 260 
vapor phase, 260-61 
vinyl acetate photopolymer - 
ization and, 353 
Dibutylphthalate, chlorotri- 
fluoroethylene solubil- 
ity in, 27 
Dibutylsebacate, chlorotri- 
fluoroethylene solubil- 
ity in, 27 
Dichlorodiphenyltrichloro- 
ethane, vapor pressure 
of, 22 


1,2-Dichloroethane isomers, 
system of, 60 
1,2-Dichloropropane, pyroly- 
sis of, 267 
Dicinnamyl, polarized spec - 
trum of, 142 
Dielectric constants, meas- 
urement of, 63 
a -Diethylaminoisobutyroni- 
trile, decomposition, 
kinetics of, 281 
Diethyl ether, lauroyl per- 
oxide decomposition in, 
261 
Diethyl phosphite, catalytic 
hydrolysis of, 271 
Diffusion, 44-45 
coefficient of 
conductometric deter - 
mination method, 44-45 
diaphragm cell deter - 
mination technique, 45 
Gouy interference method 
for, 44 
of radioactive elements, 
45 
dilute solutions and, 40-43 
electrophoresis and, 41 
ionic atmosphere and, 
40-41 
relaxation time effect 
and, 41 
Fick's first law and, 38-39 
Gibb's chemical potential 
and, 39 
multicomponent, Fick's 
first law and, 39-40 
of proteins, 406-7 
single salt, 41-42 
mobility term of, 41-42 
theory of, 38-40 
trace-ion, 42-43 
diffusion coefficient 
limiting law for, 43 
factors of, 42 
see also Thermal diffusion 
Difluoroethylene, molecular 
structure of, 221-22 
microwave spectroscopy 
and, 218 
Diisopropy! fluorophosphate, 
hydrolysis, catalysis of, 
271 


Diisopropyl perosydicarbon- 
ate, decomposition of, 
263 
Dimesityl, steric hindrance 
of, on absorption, 
132-33 
Dimethylberyllium 
and beryllium chloride, 
isomorphism of, 248 
structure of, 247 
2,2-Dimethylbutane, iodine 
solubility in, 26 
Dimethyl -disulfide, vapor 
pressure, 2 





Dimethyl ether, methy! radi- 
cals on, 344 
Dimethyl mercury 
and ethylene oxide, vapor 
phase photodecomposi- 
tion of, 347 
photodecomposition of, 346 
2,4-Dimethylpentane, nega- 
tive azeotropy of, 57 
Dimethylphenylmethy! hydro- 
peroxide, decomposition 
of 
ferrous iron and, 264 
in organic solvents, 261 
in styrene, 262 _ 
o-Dinitrobenzene, Hill 
reaction oxidation and, 
366 
Dinitrophenol, Hill reaction 
inhibition and, 369 
p-Dioxane, molecular struc- 
ture of, 227 
Diphenyl, enerty level cal- 
culations, 138 
Diphenyldiazomethane 
ethyl alcohol reaction with, 
catalysis and, 274 
trifluoromethy! benzoic 
acid reaction with, ve- 
locity constants of, 277 
Diphenyl ether 
hydrochloric acid solubility 
in, 26 
vapor pressure determina- 
tion of, 23, 61 
Diphenylmethane, heat of 
combustion of, 10 
Dissociation 
constant, of weak bases, 
47-48 
energy of, 12-13 
Divinylbenzene 
polystyrene copolymer 
exchange capacities of, 
318-19 
hydration of, 320-21 
porosity and, 318 
styrene copolymer 
exchange groups and, 315 
maleic anhydride and, 
316-17 
preparation of, 312-14 
structure of, 314 
Dodecafluorocyclohexane, 
molecular structure of, 
222-23 
Dodecylcyclohexane, vapor 
pressure of, 22 
Dotriacontane, cis-decahy - 
dronaphthalene system, 
freezing point of, 60 
n-Dotriacontane, n-decane 
system, entropy of 
mixing of, 55 
Dyes, colloidal, 416 
see also Absorption, light 
Dysprosium, alpha activity 
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of, 91 
E 


Electrolytic solutions, 37-48 
conductance of, 45-46 
and diffusion, theory of, 
38-40 
dissociation of, electric 
fields on, 46 
and gases, solubility of, 6 
moving boundary systems, 
46-47 
nonaqueous, 7 
simultaneous irreversible 
processes, 37-38 
dissipation functions and, 
38 
force gradients of, 37 
fundamentals of, 43 
standard cell potentials 
and, 47 
thermodynamic properties 
and, 47-48 
see also Nonelectrolytic 
solutions; and Solutions 
Electrophoresis 
dilute solution diffusion 
and, 41 
of proteins, 408-9 
Entropy 
of gas adsorption, 288 
of inorganic elements, 14 
of mixing 
of high polymers, 383-401 
of nonelectrolytic solu- 
tions, 52 
Enzymes, proteolytic, 414 
Equilibria 
of binary systems, 23-30 
of high polymers, 397-99 
prediction of, 30 
of multicomponent systems, 
32-34 
graphic representation of, 
32-33 
of high polymers, 399-400 
of one-component systems, 
21-23 
phase diagrams and, 21-34 
of ternary systems, 30-32 
volatile systems and, 25 
experimental methods for, 
27-29 
Esters 
amine reactions with, ki- 
netics of, 277 
halogenation of, catalysis 
and, 272 
Ethane 
1-chloro-4-iodobenzene 
system, critical temper- 
ature of, 29 
decomposition of, sodium 
on, 352 
rotational barrier of, 13 
solubility of 
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in liquid nitrogen, 56-57 
in liquid oxygen, 26, 56-57 
in water, 26 
virial coefficients of, 2 
Ethyl acetate, alkaline hydrol- 
ysis of, dielectric con- 
stant change and, 276 
a -Ethylacetoacetic ester, 
dissociation rate of, 
catalysis and, 272 
Ethyl alcohol 
diphenyldiazomethane 
reaction with, catalysis 


and, 274 
iodine solubility in, 26 
isotope effect of, reaction 
completion and, 73 
potassium nitrate-water 
system, volatility and, 
31 


radioactive, catalysis and, 
299-300 
sodium sulfate-water sys- 
tem, solubility in, 31 
Ethylbenzene, pyrolysis of, 
265 


toluene vapor on, 265-66 
Ethyl benzoate, alkaline 
hydrolysis of, isotope 
effect of, 73 
Ethyl chloride, decomposi- 
tion, catalytic, 292 
Ethylene 
absorption band of, 144 
energy level calculations, 
valence bond method, 
139 
hydrogenation, nickel catal- 
ysis and, 291, 298-99 
ketene vapor photodecompo- 
sition and, 356 
solubility of, in liquid 
oxygen, 26, 56-57 
vibration frequency of, 138 
virial coefficients of, 2 
Ethylene chlorohydrin, 
cyclohexane system, 29 
Ethylene glycol, sodium 
sulfate-water system, 
liquid phases of, 31 
Ethylene oxide 
acetaldehyde system, 28 
bond angles of, 181 
and dimethyl mercury, 
vapor phase photodecom- 
position of, 347 
methyl radicals on, 344 
vapor phase photodecompo- 
sition of, 347 
water system, 28 
Ethyl ether, iodine solubil- 
ity in, 26 
Ethylphenylacetate, ethyl-a- 
phenylbutyrate system, 
Raoult's law and, 28 
Ethyl-a -phenylbutyrate, 
ethylphenylacetate 








448 


system, Raoult's law and, 
28 

Ethylphenyl ether, hydro- 
chloric acid solubility 
in, 26 

Ethyl silicate, hydrolysis 
of, 276 

Europium, water photo- 
reduction and, 353-59 


F 


Ferric oxalate, Hill reaction 
and 
oxidation and, 366 
quantum requirements of, 
368 


Ferric oxide 
aluminum oxide -calcium 
oxide -silica-sodium 
oxide system, phases 
of, 
calcium oxide -ferrous 
oxide system, oxygen 
activity of, 30 
ferrous oxide-silica sys- 
tem, 30 
Ferricyanide, Hill reaction 
and 
oxidation and, 366 
quantum requirements of, 
368 


Ferrous oxide 
calcium oxide-ferric oxide 
system, oxygen activ- 
ity of, 30 
ferric oxide-silica system, 
30 
structure of 
magnetic, 238 
temperature on, 238 
Fischer-Tropsch synthesis, 
299-300 
Fission, nuclear, see 
Nuclear theory; and 
Radioactivity 
Fluorine 
dissociation energy of, 13 
inorganic compounds, 
molecular structure 
of, 220-21 
Fluorine chloride, nuclear 
mass determination of, 
164 
Fluorine oxide, molecular 
structure of, 220-21 
Fluorobenzene, fluores- 
cence of, 143 
Fluorocarbons 
molecular structure of, 
221-23 
nonelectrolytic solutions 
of, 55-57 
thermodynamic properties 
of, 5-6 
Fluoromethane, molecular 
structure of, 222 


SUBJECT INDEX 


Formaldehyde, amide 
reactions with, 281 
Formamide, liquid, thermal 

decomposition of, 281 
Formic acid, dehydrogena- 
tion, nickel-copper 

catalysis of, 295 

Francium, isotopes, thorium 
Spallation products and, 
87 

Fucoxanthol, photosynthesis 
and, 375 

quantum yield and, 376 

Fulvalene, energy level 
calculations, 137 

Fumaric acid, oxidation, 
osmium tetroxide and, 
259 

Furfural, water system, 
solubility of, 27-28 


G 


Gadolinium, alpha activity 
of, 91 
Gamma-rays, polymeri- 
zation by, 105 
Gases 
compressibility of, 1-2 
equation of state and, 63 
liquified, solids in, solu- 
bility of, 24-25 
solubility of, in liquids, 
59-60 
thermodynamic properties 
of, 1-2 
virial coefficients of, 1 
Germanium, isotopes of, 70 
Globulin, protein, dimeri- 
zation of, 413 
Glucose, mutarotation of, in 
aqueous solution, 272 
Glucose pentaacetate, alka- 
line hydrolysis of, 276 
Glycine 
deamination of 
by nitrous acid, 281 
by x-rays, 117 
diffusion coefficient of, 44 
molal compressibilities 
of, 48 
Glycolamide, molal com- 
pressibilities of, 48 
Glycylglycine, molecular 
structure of, 228 
Gold 
alpha activity of, 91 
palladium alloys, para- 
hydrogen conversion 
for, 296 
tin alloys, liquid, 61 


H 
Hafnium, chromatographic 


separation of, 334-35 
Halides 


alkali 
conductances of, 45-46 
heats of formation of, 
7, 63 
alkyl, tertiary, phenol 
alkylation with, 278 
aluminum, energies of 
formation of, 10 
butyl, tertiary, rotation 
of, 230 
chromatographic sepa- 
ration of, 336 
heat of dilution of, 6 
heat of hydrolysis of, 12 
methyl, interatomic dis- 
tances of, 155 
thermodynamic properties 
of, 4 
Halogens 
complexes with aromatic 
hydrocarbons, equilib- 
rium constants of, 58 
hydrolysis of, 275-76 
radioactive, photolyzed 
radical identification 
and, 358 
Haptenic dyes, solutions 
of, 416 
Heat 
ot adsorption, surface 
covered and, 289 
capacity 
of gases, 12 
high temperatures and, 9 
of inorganic elements, 14 
of combustion, 9-10 
of formation, of alkali 
halides, 63 
of mixing 
of binary alkanes, 55 
of high polymers, 383-401 
of polymerization, 9 
of reaction 
determination methods 
of, 
of inorganic compounds, 
10-11 
of organic compounds, 
11-12 
Helium 
isotope of mass, 3 
diagram of state of, 3 
separation of, 78 
vapor pressure of, 22 
isotopes 
differences in, 78 
A-temperatures of, 3 
ratio of, 70 
separation of, by 
thermal diffusion, 74 
solutions of, 2-3 
superfluidity of, 3, 78 
tritium decay and, 83-84 
two-fluid theory and, 3 
liquid-solid transition of, 
3-4 
low temperature adsorption 





of, A-phenomenon and, 8 
thermodynamic properties 
ot, 2-4, 14 
virial coefficient of, 1, 2 
Heptalene, energy level cal- 
culations, 137 
Heptane 
decane -octane system, eu- 
tectics of, 32 
decane -octane -hexane -no- 
nane system, equations 
for, 33-34 
methylethylketone -toluene 
system, thermodynamic 
consistency of, 32 
n-Heptane 
n-hexadecane system, en- 
tropy of mixing of, 55 
nonelectrolytes in, solubil- 
ity of, 6 
perfluoro-n-heptane -2,2,4- 
trimethylpentane system, 
solubility parameters of, 
56 
Hexachlorodisiloxane, molec - 
ular structure of, 224 
Hexachloroethane, heats of 
transition of, 12 
Hexachlorosilane, molecular 
structure of, internal 
rotation and, 223 
Hexadecane, vapor pressure 
of, 2, 22 
n-Hexadecane, hydrocarbon 
systems, entropy of mix- 
ing of, 55 
Hexadecene, tetradecane sys- 
tem, Raoult's law and, 
28-29 
Hexafluoropropene, molecu- 
lar structure of, 222 
Hexamethylbenzene, 7 elec- 
tron transitions of, 141 
Hexamethylcyclotrisiloxane, 
molecular structure of, 
224 
Hexamethyldisiloxane, mo- 
lecular structure of, 224 
Hexamethylethane, transition 
points of, 21 
Hexane 
decane -heptane -nonane oc - 
tane system, equations 
for, 33-34 
dehydrogenation of, catalyt- 
ic, 297 
iodine solutions in, irradi- 
ated, iodine atom life- 
time in, 357 
iodoacetic acid photodecom - 
position in, dissolved 
oxygen on, 357 
n-Hexane 
cyclohexane system 
entropy of mixing of, 55- 
56 
thermodynamic properties 
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of, 5 
n-hexadecane system, en- 
tropy of mixing of, 55 
n-Hexanol, aluminum nitrate- 
water system, water ac- 
tivity in, 31 
Hill reaction, 364-70 
carbon dioxide reduction 
and, 364-65, 366-68 
mechanixms of, 367 
carboxylation and, 368 
chloroplast preparations 
and, 365-66 
concentration ratio of, 367- 
68 
dismutation of energy and, 


high energy phosphates 
and, 368 
inhibition of, 369 
hydrocyanic acid and, 369 
hydroxyiamine and, 369 
rate limiting enzyme and, 
369 
ultraviolet light and, 369 
kinetics of, 364 
oxidants of, 366 
potential of, 366 
pyruvic acid, 367 
quinone, 370 
oxygen liberation by, 364 
quantum requirements of, 
368 


reaction rate of, maximum, 


reductants of, triphospho- 
pyridine nucleotide, 366- 
68 
in whole cells, 369-70 
Hollandite, structure of, 249 
Hydrazine 
formation of, in ammonia 
photodecomposition, 352 
pyrolysis of, 266 
Hydrazobenzene, rearrange - 
ment rate, in hydrochlo- 
ric acid solutions, 278 
Hydrazoic acid, molecular 
structure of, 224 
Hydrobromic acid 
diffusion coefficient of, 45 
in hydrocarbons, solubility 
of, 60 
velocity constant for, 271 
Hydrocarbons 
aliphatic, sulfur dioxide re- 
actions with, 355 
aromatic 
complexes with halogens, 
equilibrium constant of, 
58-59 
iodine solutions, ultravio- 
let absorption peak of, 
58 
one-dimensional box ener - 
gy level calculations, 
135 
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valence bond energy level 
calculations, 140 
binary 
solid-liquid phase dia- 
grams of, 24 
systems of, 29 
combination of, hydrogen 
atom initiation of, 268 
entropy of mixing of, 55 
molecular symmetry on, 
55 
Fischer-Tropsch synthesis 
of, 299-300 
gaseous, solubility in water, 
26 


hydrobromic acid in, solu- 
bility of, 60 
mass spectra of, 103-4 
methane incorporation in, 
300 
nonelectrolytic solutions 
of, 55-57 
oxidation of 
hydrogen bromide on, 258- 
59 
organic peroxide interme- 
diates and, 259 
paraffin 
methyl radical reaction 
with, 268 
vapor pressure determi- 
nation of, 23 
solubility of, in Liquid gases, 
56-57 
thermodynamic properties 
of, 5-6, 10 
Hydrochloric acid 
conductance of, 45-46 
diffusion coefficient of, 45 
gaseous, metallic copper 
and, 10 
hydrazobenzene rearrange - 
ment in, 278-79 
solubility of, in ethers, 26 
velocity constant for, 271 
Hydrocyanic acid, Hill reac- 
tion inhibition and, 369 
Hydrogen 
adsorption of 
deuterium and, 294 
on metals, 289-90 
ortho-para conversion 
and, 290 
solution effect and, 290 
atomic 
hydrocarbon combination 
and, 268 
oletin interaction with, 
268 
butene mixtures, mercury 
photosensitized reac - 
tion of, 349-50 
hydrogen peroxide reac- 
tion with, 268 
ion exchange 
catalysis and, 303 
catalytic cracking and, 
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302 
isotopes of 
mass spectrometric anal- 
ysis of, 68 
separation of, by chemi- 
cal exchange, 75-76 
separation of, by distilla- 
tion, 76 
mercury photodecomposi- 
tion of, 348-49 
methyl! chloride mixture, 
mercury photosensi- 
tized reaction of, 351- 
52 


olefin mixtures, mercury 
photosensitization of, 
350 
oxidation by, on equivalent 
redox potential of water, 
112 
thermodynamic properties 
of, 14 
vapor pressure of, 1 
see also Deuterium; and 
Tritium 
Hydrogenation 
of acetone, catalytic 299 
of acetylene, catalytic 298- 
99 
of benzene, catalytic, 293, 
299 
and catalysis, mechanisms 
of, 298-99 
of cyclohexene, nickel ca- 
talysis of, 291 
of ethylene, nickel cataly- 
sis and, 291, 298-99 
of nitrobenzene, catalytic, 
296 
styrene, catalytic, 295 
Hydrogen bromide, on hydro- 
carbon oxidation, 258- 
59 
Hydrogen fluoride, molecu- 
lar structure of, 221 
Hydrogen peroxide 
aqueous 
dielectric constant of, 63 
solid solutions and, 25 
decomposition of 
manganese oxide cataly- 
sis of, 293 
nickel-copper catalysis of, 
295 


polarization on, 297 
hydrogen reaction with, 
268 
on irradiated biological 
solutes, 114-15 
effectiveness of, 115 
reduction by, 113-14 
Hydrolysis 
acid catalyzed, rate con- 
stants of, 279-80 
cation variation and, 276 
kinetics of, 274-77 
Hydroxylamine, Hill reac- 
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tion inhibition and, 369 
Hydroxyl radical 
gaseous, oxidative power 
of, 112 
on irradiated biological 
solutes, effectiveness 
of, 115 


Indium 
heat capacity of, 5 
natural radioactivity of, 84 
Insulin, bovine, structure of, 
413 
Interferometer, ultrasonic, 
wave length measure - 
ment and, 48 
Iodide, iodine system, equiv - 
alent redox potential of, 
110 
Iodine 
acetone complex of, 59 
aniline reaction with, ca- 
talysis and, 273 
benzene complex, heat of 
formation of, 59 
heat of solution of, 6 
hexane solutions of, irra- 
diated, iodine atom 
lifetime in, 357 
in hydrocarbons, aromatic, 
ultraviolet absorption 
peak of, 58 
iodide system, equivalent 
redox potential of, 110 
and methyl] ethyl ketone, 
photochemistry of, 
356-57 
organic compounds, photo- 
decomposition of dis- 
solved oxygen on, 357 
solubility of, 56-57 
in organic solvents, 26 
solutions of 
organic, heat of solution 
of, 59 
theory of regular solu- 
tions and, 57 
specific interaction com- 
plexes of, 59 
Iodine chloride, nuclear 
mass, determination of, 
164 
Iodine fluoride, molecular 
structure of, 221 
Iodine monobromide, specif - 
ic interaction complexes 
of, 59 
Iodine monochloride, specif- 
ic interaction complexes 
of, 59 
Iodoacetic acid, photodecor - 
position in hexane, dis- 
solved oxygen on, 357 
lodoform, ketone reaction 
with, catalysis and, 274 


Ion exchange polymers, 309- 
37 


adsorption and, 325 

capacities of, 315-16 

chelating, 317 

chemical specificity and, 
317 


chemical structure of, 310- 


chromatography and, 
331-33 
separations by, 333-36 
diffusion and 
cross-linking on, 330 
in gels, 330-31 
particle size on, 330 
equilibria, 322-28 
and activity coefficients, 
evaluation of, 325 
characteristics of, 322- 
23 
charge and, 323-24 
distribution of, 322, 232 
nonuniformity and, 327- 
28 
selectivity and, 324 
solubility and, 327 
theories of, 324-25 
exchange capacities of, 
318-19 
future of, 336-37 
Gibbs -Donnan equations 
and, 325-27 
hydration of 
entropy of, 320 
gelation and, 320-21 
heat of, 320 ‘ 
pressure on, 319-20 
on volume, 320 
kinetics of, 308-31 
organic 
development of, 311-12 
e~change groups in, 315 
preparation of, 312-14 
properties of, 314-15 
— chemistry of, 318- 
2 


polydictality and, 319 
polymeric network struc - 
ture on, 318 
properties of, thermochem - 
ical, 321 
reaction rates and, 328-29 
diffusion on, 329 
mass on, 329 
structure on, 329-30 
shape of, 318 
strong acid 
preparation of, 311 
properties of, 311 
structure of, 312 
strong base, 315 
and strong electrolytes, 
partition of, 322-25 
swelling and 
cross-linking and, 327, 
328 


internal stress of, 326 
screening effect and, 327 
thermodynamic activity 
and, 326 
synthesis of, 310-18 
titration of, 321 
weak acid, structure of, 312 
weak base, structure of, 
313 
see also Polymerization 
Iridium, and nitrobenzene hy - 
drogenation, catalysis of, 
296 
Iron 
aluminum -cobalt-nickel al- 
loy, electron concentra - 
tion of, 212 
catalysis by, of ammonia 
synthesis and decompo- 
sition, 291-92 
chromium alloy, phase dia- 
gram of, 203 
cobalt alloy, magnetic mo- 
ments of, 237 
ferrous, dimethylpheny]- 
methyl hydroperoxide de- 
composition and, 264 
ferrous-ferric system, e- 
quivalent redox potential 
of, 110 
hydrogen adsorption on, e- 
lectronic behavior and, 
290 
manganese alloy, polymor- 
phism and, 202-3 
in mercury, equilibrium. sol- 
ubility of, 61 
nickel alloy 
catalysis by, 295 
phase diagram of, 203 
polymorphism of, 200-1 
alloying elements on, 201- 
2, 204 
temperature and, 202 
Iron carbides, free energy of 
formation of, 299 
Isobutane, gaseous, com- 
pressibility of, 1 
Isobutene, thermodynamic 
properties of, 1 
Isocyanic acid, molecular 
structure of, 224-25 
Isomerization, catalytic, 
mechanisms of, 303 
Isothiocyanic acid, molecular 
structure of, 225 
Isotopes, 67-78 
abundance of, 67-70 
ratios of, 69-70 
temperature on, 69 
adsorption and, 294 
on chemical equilibria, 69, 
71 
effects of, 70-73 
on mass spectra of mole- 
cules, 70-71 
measurement of, 67-69 
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density and, 68 
mass spectrometer and, 
67-68 
microwave absorption 
and, 68-69 
on reaction rates, 71-73 
separation methods, 73-78 
centrifugation, 76 
chemical exchange, 75-76 
distillation, 76-77 
electrolytic exchange, 76 
electrolytic migration, 76 
electromagnetic, 77 
ion exchange, 77 
sweep diffusion, 77 
spectrometry, mass, ther - 
mal diffusion and, 74-75 


K 
Ketene 
acetone photodecomposition 
and, 348 
vapor, photodecomposition 
of, 356 
Ketones 
aryl alkyl, oxime formation 
in, 280 


halogenation of, catalytic, 


iodoform reaction with, ca- 
talytic, 274 
lithium reagents and, 258 
in paraffinic solvents, 
photodecomposition of, 
351 
Kinetics, 255-81 
of alkylation, 278 
of ammonia synthesis and 
decomposition, catalytic, 
291-92 
of aromatic nitration, 273 
batch process and, 256 
bond dissociation energies 
and, 265-68 
of catalysis, 291-92 
acidic and basic, 271-74 
heterogeneity on, 291 
pore size and distribution 
on, 292 
continuous flow stirred tank 
reactor and, 256-57 
batch process and, 257 
temperature rise tech- 
nique and, 257 
of decarboxylation, 277 
of esterification, 277-78 
of fast reactions, 257-58 
of hydrogenation, catalytic, 


of hydrolysis, 274-77 
intermediates and, 255-56 
concentration of, 256 
Stability of, 256 
ion exchange, 328-31 
ionic reaction rates and, 
269-71 
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of isomerization, 279-80 

of nucleophilic reactions, 
280 

of oxidation, 258-59 

and peroxides, organic, 
259-64 

of polymerization, 264-65 

of pyrolytic reactions, 265- 
68 


of rearrangements, 278-79 

and salt dissociation, in- 
complete, 271 

of solvolysis, 274-77 

steady state properties and, 
257 


of steric effects, transition 
states and, 280 
tubular reactor and, 256 


L 


Lactamide, molal compress- 
ibilities of, 48 
Lambda-point, low tempera- 
ture helium adsorption 
and, 8 
Lanthanum, natural radioac - 
tivity of, 84 
Lanthanum chloride, activity 
coefficient of, 47 
Lanthanum ferricyanide, con- 
ductance of, 46 
Lanthanum sulfate, conduc - 
tance of, 46 
Lauroyl peroxide, decompo- 
sition of, 261 
Lead 
antimony -sodium system, 
solid phases of, 30 
antimony -sodium -zinc sys- 
tem, 32 
arsenic -sodium system, 
solid phases of, 30 
bismuth-magnesium -potas - 
sium system, 32 
isotopes, neutron binding 
energies of, 89 
spallation products of, bis- 
muth isotopes and, 87 
tin alloy, ultrasonic sound 
velocity in, 61 
Lead nitrate, sodium nitrate - 
water system, 31 
Lead oxides, oxygen system, 
equilibria of, 24 


Liquids 
compressed, equation of 
state of, 63 


gas solubility in, 59-60 

phase reactions of, radia- 
tion on, 104-17 

radiochemical equilibrium 
of, 104 

thermodynamic properties 
of, 1-2 

vapor pressure determina - 
tion and, 22-23 
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Lithium 
isotopes 

and alpha emission, 
delayed, 93 

separation of, by ion ex- 
change, 77 

tin fission products and, 
89 


magnesium alloy, polymor- 
phism of, 200, 201 
nuclear fragment emission 
and, 89 
solubility of, in liquid am- 
monia, 61 
Lithium borohydride, in aque - 
ous acid solution, kinet- 
ics of, 258 
Lithium bromide, diffusion 
coefficient of, 45 
Lithium chloride, diffusion 
coefficient of, 44-45 
Lithium fluoride, beryllium 
fluoride system, phase 
diagrams of, 24 


M 


Magnesium 
bismuth-lead-potassium 
system, 32 
lithium alloy, polymorphism 
of, 200, 201 
Magnetism 
antiferromagnetism, 237-41 
atomic spin alignment and, 
238 
ion displacements and, 238 
lattice structure and, 237 
magnetic order and, 239 
x-ray diffraction and, 237 
catalysis and, 292-93 
ferrimagnetism, 239-40 
ferromagnetism, 236-37 
magnetic field and, 240 
neutron diffraction, 235-42 
paramagnetism, 235-36 
Magnetite 
ferrimagnetism and, 239 
magnetic structure of, 239- 
40 
Maleic acid, oxidation of, os- 
mium tetroxide and, 259 
Maleic anhydride, styrene - 
divinylbenzene copoly - 
mer and, 316-17 
Malonamic acid, hydrolysis 
of, 276 
Malonic acid 
decarboxylation of, 71-72 
maximum isotope effect of, 
72-73 
Malonic ester, dissociation 
rate of, catalysis and, 
272-73 
Manganese 
ion, chlorine photochemical 
reaction with, 358 
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iron alloy, polymorphism 
and, 202-3 
irradiation of, products of, 
87 
Manganese dioxide, catalysis 
by, oxidation and, 302 
Manganous fluoride, manga- 
nous ion distribution 
function and, 236 
Manganous oxide 
neutron diffraction pattern 
of, 238 
structure of 
magnetic, 238, 239 
temperature on, 238 
Manganous sulfate, manga- 
nous ion distribution 
function and, 236 
Melting points, determination 


of, 22 
Mercury 
density of, distillation on, 
76 
iron in, equilibrium solubil- 
ity of, 61 


photosensitization by 
of cyclopentane, 350 
of decane, 350-51 
of hydrogen, 348-49 
of hydrogen-butene mix- 
ture, 349-50 
of hydrogen-methyl chlo- 
ride mixture, 351-52 
of hydrogen-olefin mix- 
ture, 350 
of methyl alcohol vapor, 
351 
of propane, 348-49 
resonance lamp, 352 
tin mixture, ultrasonic 
sound velocity in, 61 
Merocyanine dyes 
resonance and, 130-132 
Stabilization of, 130-31 
structural types of, 131-32 
Mesitylene 
dimethylphenylmethy] hy - 
droperoxide decomposi- 
tion in, 261 
iodine solubility in, 26 
Metals 
catalytic, surfaces of, 293- 
94 


hydrogen adsorption on, 
electronic behavior and, 
289-90 
polymorphism of, 199-204 
interstitial alloys and, 202 
proton adsorption on, 296 
solid solutions of, band the - 
ory and, 206 
structure of 
band theory of, 193-97 
x-ray crystallographic 
determination of, 245-47 
see also Alloys 
Methacrylonitrile, aqueous, 


polymerization of, 106 
Methane 
in hydrocarbons, incorpora- 
tion of, 300 
propane system, liquid-gas 
phases of, 27 
virial coefficients of, 2 
Methy! acetate, molecular 
structure of, 225 
Methylacetylacetone, disso- 
ciation rate of, catalysis 
and, 272 
Methy! alcohol 
benzene system 
dielectric constant of, 63 
phases of, 28 
chloroplast activity stabili- 
zation by, 365-66 
cyclohexanedicarboxylic 
acid esterification in, 
277-78 
dehydrogenation, nickel- 
copper catalysis of, 295 
internal torsion of, 164 
methyl radicals on, 344 
rotational barrier of, 13 
thermodynamic properties 
of, 13 
vapor, mercury photodecom- 
position of, 351 
water system, coal tar com- 
ponent solubilities in, 32 
Methyl bromosilane, molec- 
ular structure of, 223 
Methyl! chloride 
deuterated, molecular 
structure of, 155 
hydrogen mixture, mercury 
photosensitized reaction 
of, 351-52 
Methyl chloroformate, mo- 
lecular structure of, 225 
Methyl cyanide, molecular 
structure of, 224 
Methylcyclohexane, cyclo- 
hexane system, entropy 
of fusion of, 60 
Methyldihydrothiophene -1- 
dioxides, thermal disso- 
ciation of, substitution 
on, 264 
Methyl ethyl ketone 
entropy of dilution in, em- 
pirical, 391, 392 
heptane -toluene system, 
thermodynamic consist- 
ency of, 32 
photochemistry of, iodine 
and, 356-57 
Methy] formate, molecular 
structure of, 225 
Methyl iodide, photodecom - 
position of, 348 
Methyl isocyanide, molecular 
structure of, 224 
Methy! methacrylate 
polymerization of, photo- 


sensitized, 264-65 

and styrene, photosensitized 
copolymerization of, 
353-54 

x-ray actinometry and, 99- 


Methyl radical 
acyl hydrogen abstraction 
and, 346-47 
olefins and 
fluoro-substituted, 354 
interaction of, 350 
paraffin hydrocarbon reac- 
tions with, 268 
photochemical reactions of, 
343-48 
activation energies of, 
344, 345 
pre-exponential factor for, 
67 
steric factors of, 344, 345 
unimolecular chain termi- 
nating, 346 
rotational barrier of, 13 
source of, 343-44 
toluene reaction with, 
steric factor of, 268 
Microwave spectroscopy 
accuracy of, 219 
assumed parameters and, 
220 
chemical analysis and, 165- 
66 
limitations of, 165 
dipole moment determina - 
tion and, 160-62 
accuracy of, 161 
isotopic substitution on, 
161-62 
low vapor pressure on, 
162 
molecular symmetry on, 


vibrational excitation on, 


of gases, 151-70 
high pressure, 153 
high-frequency, 153 
high-resolution, 152 
internal torsion and, 164-65 
rotational satellites and, 
164-65 
tunneling transitions and, 
164 
isotopic species and, 163 
analysis of, 68, 166 
isotopic substitution tech- 
nique and, 219-20 
klystron oscillator and, 151- 
52 
line breadth and, 168-70 
dipole-dipole interaction 
and, 168 
frequency modulation on, 


lower limit of, 169 
pressure on, 168 
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rotational state on, 168 
saturation effect and, 169- 
70 
temperature and, 168 
thermal equilibrium and, 
170 
magnetic resonance absorp- 
tion and, 153 
microwave energy modula- 
tion and, 152 
molecular structure deter- 
mination and, 153-56, 
157-59, 160 
accuracy of, 153-54 
asymmetry on, 155 
centrifugal distortion and, 
155-56 
dipole moment and, 154 
isotope effect and, 155 
method of, 153 
moment of inertia and, 154 
quantum number and, 154 
nuclear magnetic moment 
determination and 
valence bond on, 163 
Zeeman effect on, 163 
nuclear mass determination 
and 
time errors in, 164 
zero-point vibration on, 
163-64 
nuclear spin determination 
and, 162-63 
molecular suitability and, 
163 
Planck's constant and, 219 
of radioactive atoms, 153 
resonance states and, 152 
and rotational spectra, mo- 
lecular moment of iner- 
tia determination by, 219 
Splitting of highly excited 
levels in, 230 
Stark effect modulation and, 
152 
valence and, 156-60 
on hyperfine structure, 
156 
Zeeman effect and, 166-68 
modulation and, 152-53 
rotational magnetic mo- 
ment and, 167 
see also Spectroscopy 
Molecular structure, 217-30 
of binary solutions, prop- 
erties and, 53 
of carboxylic methyl] esters, 
rotation and, 225 
configurations and, 227-28 
conjugated chain length, on 
light absorption, 124-25 
crystallographic data and, 
227-29 
of cyanine dyes, resonance 
and, 122 
determination of, micro- 
wave spectroscopy and, 
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153-56, 157-59, 160 

dipole moment determina - 
tion and, 160-62 

of dyes, auxochromes and, 
123 

electron diffraction and, 
217-19 

experimental factors on, 


intensity determination by, 
218-19 
radia! distribution curve 
and, 218 
rotating sector on, 218 
successive approximation 
method and, 218 
visual correlation tech- 
nique of, 217 
on entropy of mixing, ex- 
cess, 55-56 
of fluorides, inorganic, 
220-21 
interatomic parameters 
and, 217 
intermediate, 123 
intermediate and extreme, 
energy difference be- 
tween, 126-29 
intermolecular interactions 
and, 227 
intramolecular motions and, 
229-30 
and light absorption, reso- 
nance structures and, 
123 
of merocyanine dyes, reso- 
nance and, 130-132 
microwave spectroscopy 
and, 219-20 
of molecular addition com- 
pounds, 59 
molecular states and, 123- 
24 
by neutron diffraction, 241- 
42 
of nitrogen-containing mol- 
ecules, 224-25 
of nonelectrolytic solutions, 
52-53 
and nuclear quadrupole mo- 
ments, molecular rota- 
tion on, 159-60 
on polarization, 141 
and rotation, potential bar - 
rier to, 230 
of silane derivatives, 223- 
24 
of siloxanes, 224 
steric hindrance and, 132- 
34 
symmetry and, 141-43 
deductions from, 226-27 
of unsymmetrical dyes, 
129-30 
and x-ray diffraction, inter - 
atomic parameters and, 
217 
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see also Crystallography; 

Microwave spectrosco- 
py; and Spectroscopy 

Molybdenum trioxide, catal- 
ysis by, conductivity 
and, 297 

Monoacetone glucose, tri- 
acetyl derivative of, 
alkaline hydrolysis of, 
276 

Monoethyl malonate ion, al- 
kaline hydrolysis of, 275 


N 


Naphthacene, anthracene 
mixed crystals, trans- 
fer of energy in, 145 
Naphthalene 
absorption, azulene absorp- 
tion and, 141 
energy level calculations 
and, 136-37, 139 
fluorescence measurement 


and, 143-44 
molecular structure of, 
227-28 


vibrational analysis of, 143 
a@-Naphthaquinone sulfonate, 
Hill reaction oxidation 
and, 366 
Neoabietic acid, isomeriza- 
tion, water on, 271 
Neon isotopes 
and alpha emission, delay - 


ed, 93 
separation of, by thermal 
diffusion, 75 


Neopentane, carbon tetra- 
chloride system, molec - 
ular parameters of, 54 

Neopentyl chloride, molec - 
ular structure of, 223- 
24 

rotating sector technique 
and, 218-19 
Neutron diffraction 
antiferromagnetism and, 
237-41 
ion displacements in, 238 
lattices of, 237 
magnetic order and, 239 
spin alignment and, 238 
x-ray diffraction and, 237 
ferrimagnetism and, 239- 
40 


ferromagnetism and, 236- 
37 
magnetic field on, 240 
neutron intensity of, 240 
magnetic scattering and, 
235 
paramagnetism and, 235- 
36 
polarization and, 240-41 
structure determination 
by, 241-42 


SUBJECT INDEX 


see also Crystallography; 
and X-ray crystallogra- 
phy 
Nickel 
aluminum -cobalt-iron al- 
loy, electron concentra- 
tion of, 212 
catalysis by, 294, 299 
of cyclohexane hydrog- 
enation, 291 
of ethylene hydrogenation, 
291 


copper alloy, catalysis by, 


iron alloy 
catalysis by, 295 
phase diagram of, 203 
Nickelous oxide, structure 
of, temperature on, 
238 
Nicotinic acid, x-ray sensi- 
tization of, 116 
Niobium nitride, heat capac- 
ity of, 5 
Nitramide, catalytic decom- 
position of, 272 
Nitrate 
in aqueous Solution, reac- 
tion rates of, 269 
nitrite system, equivalent 
redox potential of, 109- 
10 
Nitric acid 
anhydrous, structure of, 250 
aromatic nitration and, 273 
monohydrate, structure of, 
250 


reactions of, kinetics of, 
268 
Zeeman effect and, 168 
Nitrite, nitrate system, e- 
quivalent redox potential 
of, 109-10 
‘m-Nitroaniline, dissociation 
constant of, 46 
Nitrobenzene 
cyclohexane system, ad- 
sorption of, 62 
hydrogenation, catalytic, 
296 
p-Nitrobenzyl bromide, hy- 
drolysis of, 275 
Nitroethane, dissociation 
rate of, catalysis and, 
273 
Nitrogen 
adsorption isotherm for, 
on copper, 288 
heat of dissociation of, 12 
isotopes 
microwave spectroscopic 
analysis of, 68-69, 166 
and neutron emission, de- 
layed, 93 
separation of, by thermal 
diffusion, 74 
liquid 


solid hydrocarbon solu- 
bility in, 56-57 
vapor pressure of, 22 
tetrahedral hybridization 
of, 180 
titanium system, phase 
diagram of, 24 
vapor pressure of, 1 
virial coefficient of, 2 
Nitrogen dioxide 
nitrogen pentoxide reaction 
with, kinetics of, 268 
Zeeman effect and, 168 
Nitrogen fluoride, molecu- 
lar structure of, 220 
Nitrogen pentoxide 
crystal structure of, 249 
reaction kinetics of, 268 
Nitromethane vapor, pyrol- 
ysis of, 266 
p-Nitro-p'-methoxybenzoyl 
peroxide, decomposition 
of, 260 
m-Nitrosonitrobenzene, po- 
larized spectrum of, 
142 
Nitrosyl chloride, vapor 
pressure of, 1 
m-Nitrotoluene, hydrochlo- 
ric acid solubility in, 26 
Nitrourethane, saponifica- 
tion, reaction rate of, 
269, 270 
Nitrous acid 
aromatic nitration and, 273 
diazotization in, 274 
glycine deamination by, 281 
isotopic, thermodynamic 
properties of, 13-14 
Nitryl chloride, stability of, 


Nonane, decane -heptane - 
hexane -octane system, 
equations for, 33-34 

Nonelectrolytic solutions, 
51-63 

binary 
critical composition and, 
54-55 
entropy of fusion of, 60 
excess chemical potential 
of, 54 
free energy of mixing of, 
53 
free volume theory of, 54 
interaction types and, 53 
liquid-vapor systems of, 
60-61 
properties of, 53 
van der Waals equation 
and, 55 
critical phenomena, 62-63 
entropy of mixing and, 52 
fluorocarbons, 55-57 
hydrocarbons, 55-57 
of iodine, 57-59 
metallic, 61 





molecular. structure of, 52- 
53 
solubility of, 6 
surface phenomena of, 61- 
62 
two-phase equilibria of, 
59-61 
eutectic points of, 60 
virial coefficient and, 52 
volume fraction expansions 
and, 51 
see also Electrolytic solu- 
tions; and Solutions 
Nuclear theory 
alpha particle decay and, 
90-91 
collateral decay chains 
and, 89-90 
of compound nucleus, 86 
fission, 87-89 
atomic number on, 87 
energy on, 87, 89 
of medium weight ele- 
ments, 89 
product curve for, 88 
speed of, 88 
neutron binding energy and, 
89 
nucleon-nucleon forces and, 
94 
nucleus and 
energy surface of, 91 
high energy particle en- 
counters with, 86 
transparency of, 86 
radioactivity and, 83-95 
products of, 86-87 
products of, distribution 
among, 87-88 
spallation, 86-87 
high energy, 87 
see also Radioactivity 


oO 


Octafluorocyclobutane, mo- 
lecular structure of, 222 
Octane 
decane -heptane system, eu- 
tectics of, 32 
decane -heptane -hexane - 
nonane system, equations 
for, 33-34 
n-Octane 
n-hexadecane system, en- 
tropy of mixing of, 55 
tetraethylmethane system 
entropy of mixing of, 55- 
56 
thermodynamic proper - 
ties of, 5 
Olefins 
aluminum borohydride re- 
action with, kinetics of, 
259 
atomic hydrogen interac- 
tion with, 268 
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halogenation of, catalysis 
and, 273 
hydrogen mixtures, mer- 
cury photosensitization 
of, 350 
methyl radical and, inter- 
action of, 350 
Oscillator, harmonic, ther - 
modynamic functions 
and, 14 
Osmium tetroxide, oxidation 
catalysis and, 259 
Osmotic pressure 
of high polymers, 395-97 
of proteins, 404-5 
Oxalic acid, decarboxyla- 
tion, isotope effect of, 
73 


Oxidation reactions 
aqueous 
net power of, 111 
radiation and, 107-14 
catalytic, 302-3 
conductivity and, 303 
isotopes and, 302 
by hydrogen ion, 112 
by hydroxyl radicals, gas- 
eous, 112 
kinetics of, 258-59 
peroxides and, 258 
on redox potential, equiv - 
alent, 109 
Salient features of, 111 
see also Hill reaction; and 
Photosynthesis 
Oxides 
heats of decomposition of, 
11 
mixed, catalysis by, 297 
structures of, x-ray crys- 
tallography and, 249 
Oximes 
formation of, in aryl alkyl 
ketones, 280 
isomerization of, 279-80 
Oxygen 
consumption of 
in photosynthesis, 372 
styrene polymerization 
and, 259 
dissolved, on organic io- 
dine compound photode - 
composition, 357 
on irradiated biological 
solutes, 114-15 
isotopes of 
abundance of, in calcium 
carbonate, 69-70 
carbon dioxide -bicarbon- 
ate ion, exchange and, 
75 
and neutron emission, de- 
layed, 93 
separation of, by thermal 
diffusion, 74-75 
lead oxide system, equi- 
libria of, 24 
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liquid, hydrocarbon solu- 
bility in, 26, 56-57 
nitric oxide reaction with, 
kinetics of, 268 
tetrahedral hybridization 
of, 180 
thermodynamic properties 
of, 14 
vapor pressure of, 1 
Zeeman effect and, 168 
Ozone, decomposition of, 
kinetics of, 280-81 
Ozonide, formation equilib- 
rium constants of, 11 


P 


Palladium 
gold alloys, para-hydrogen 
conversion for, 296 
hydrogen adsorption on, 
electronic behavior and, 
290 
nitrobenzene hydrogena- 
tion, catalytic, 296 
Penninite, structures of, 
249 
Pentalene, energy level cal- 
culations, 137 
n-Pentane, perfluoro-n- 
pentane system, solu- 
bility parameters of, 56 
Perfluoroheptane, iodine 
solubility in, 26 
Perfluoro-n-heptane 
chlorine in, solubility of, 
59-60 
n-heptane -2,2,4-trimethy]- 
pentane system, solu- 
bility parameters of, 56 
Perfluoromethylcyclohex- 
ane, carbon tetrachlo- 
ride system, critical 
temperature and, 29 
Perfluoro-n-pentane, n-pen- 
tane system, solubility 
parameters of, 56 
Peroxides, organic 
decomposition of, 260 
kinetics of, 259-64 
and polymerization reac - 
tions, initiation of, 259 
wall reaction and, 259 
Petroleum, phases, identi- 
fication and, 34 
Phase diagrams 
critical state and, 23 
heterogeneous equilibria 
and, 21-34 
of tin, 23-30 
o-Phenanthroline, Hill reac- 
tion inhibition and, 369 
Phenols, alkylation of, ter- 
tiary alkyl halides and, 
278 
bis-Phenylacetyl peroxide, 
decomposition of, 262 
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Phenylcarbinol, etherifica- 
tion of, in benzene, 278 
Phenylethenes, heats of com- 
bustion of, 10 
9-Phenylthiacarbocyanine, 
planarity of, 133 
Phosgene, photochemical 
formation of, 346 
Phosphoglyceric acid, pro- 
duction of, carbon diox- 
ide fixation and, 363 
Phosphorus trichloride, mo- 
lecular structure of, 
155, 220, 226 
Photochemistry, 343-59 
free radical production and, 
354 
methyl radical reactions 
and, 343-48 
photosensitized reactions, 
348-52 
polymerization and, 353-54 
rotating sector technique, 
theory of, 346 
single flash technique and, 
357-58 
solar energy utilization 
and, 359 
see also Photosynthesis 
Photosynthesis, 361-79 
action spectrum of, 375 
bacterial chemosynthesis 
and, 362 
and carbon dioxide absorp- 
tion, isotope effect of, 
73 
and carbon dioxide reduc - 
tion, chemistry of, 363 
carotenoids and, 374 
chlorophyll and, 374 
cyanide on, 372 
and fluorescence, carbon 
dioxide on, 362 
fucoxanthol and, 375 
Hill reaction and, 364-70 
mechanism of, 362-63 
carbohydrate oxidation in 
respiration and, 363 
oxygen consumption rate 
and, 372 
photosynthetic unit and, 
377-78 
phycocyanins and, 374-75 
phycoerythrin and, 374 
pigments and, 374-79 
energy migration in, 377- 
79 
mechanisms of, 376 
quantum yield and, 375-76 
spectral yield curves, 376 
quantum yield of, 370-74 
conditions for, 371 
light intensity on, 372 
measurement techniques 
of, 373 
respiration and, 372 
sources of error and, 371 
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quinone poisoning and, 373 
stages of, 361 
see also Carbon dioxide 
Phycocyanins, photosynthe - 
sis and, 374-75 
quantum yield and, 376 
Phycoerythrin, photosynthe - 
sis and, 374 
Pigments, on photosynthe- 
sis, 374-79 
1-Pimaric acid, isomeriza- 
tion of, water on, 271 
Pinene, isomerization of, 
rates of, 280 
Plasma 
protein fractionation and, 


prothrombin adsorption 
and, 414 
Platinum 
catalysis by, ammonia ox- 
idation and, 303 
tin alloy, structure of, 246 
Plutonium 
formation of, 84 
naturally occurring, 84-85 
chemical separation of, 
85 
concentration of, 84 
isotopes of, 84 
uranium ratio of, 85 
Polarization 
on catalysis, 297 
molecular structure on, 
141 
neutron diffraction and, 
240-41 
spectroscopy and, 141-42 
see also Absorption, light; 
and Spectroscopy 
Polonium 
isotopes, bismuth spalla- 
tion products and, 87 
structure of, 246 
Polyenes, energy level cal- 
culations, one-dimen- 
sional box method and, 
135 
Polyisoprene, heat of dilu- 
tion of, empirical, 393 
Polymerization 
in aqueous media, 106-7 
kinetics of, 106-7 
reaction scheme of, 106 
copolymerization and, 265 
heats of, 9 
initiation of, organic per- 
oxides and, 259 
by irradiation, 105-7 
kinetics of, 264-65 
and rate constants, reso- 
lution of, 264 
rotating sector method 
and, 264 
mechanisms of, 303 
of nonaqueous media, 105 
photosensitized, 353-54 





chain termination and, 
354 
rate of, 105 
dose rate on, 107 
wave length and, 107 
see also Ion exchange pol- 
ymers; and Polymers, 
high 
Polymers, high 
entropy of mixing of, 383, 
385-86 
applicability of, 390 
chain flexibility on, 385, 
387 
empirical, 392 
heat of dilution of, empir- 
ical, 393 
lattice model of 
applicability of, 389-90 
chemical potential and, 
389, 390-91 
empirical comparisons, 
391-93 
entropies of, 384-85 
heat of mixing and, 387 
position in, 384 
standard state free ener- 
gy and, 389 
symmetry and, 387 
theory of, 383-91 
partial molal entropy of, 
390 
solutions of, 
applications of, 397-401 
binary, 397-99 
critical point of, 400 
critical temperatures of, 
398-99 
incompatibility of, 399- 
00 


melting points and, 401 

multicomponent, 399-400 

phase boundary curve for, 
398 

swelling and, 400 

thermodynamics of, 383- 
401 

viscosity of, intrinsic, 
400-1 

solutions of, dilute, 393- 


entropy of dilution of, 
394-95 
intramolecular interac - 
tions and, 395 
osmotic pressure and, 
395-97 
turbidity of, 395 
see also Polymerization 
Polymethacrylic acid, cross- 
linked, 316 
Polymethine dyes, energy 
level calculations, va- 
lence bond method, 140 
Polysilicones 
entropies of dilution of, 
empirical, 391, 392 








heat of dilution of, empir- 
ical, 393 
Polystyrene 
in benzene, light scattering 
curve of, 397 
in cyclohexane 
critical temperature of, 
398 
precipitation temperature 
of, 398 
divinylbenzene copolymer 
exchange capacities of, 
318-19 
hydration of, 320-21 
porosity and, 318 
entropies of dilution of, 
empirical, 391, 392 
light scattering parameters 
for, 396 
osmotic parameters for, 
396 
solutions, osmotic pres- 
sures of, 9 
in toluene 
light scattering curve for, 
97 


osmotic pressure of, 396, 
397 
Porphine, energy levels of, 
137 
Potassium 
bismuth-!lead-magnesium 
system, 32 
chromatographic separa- 
tion of, 335 
solubility of, in liquid am- 
monia, 61 
Potassium bromide 
aqueous solution of, criti- 
cal temperature of, 25 
diffusion coefficient of, 45 
urea-water system, phases 
of, 31-32 
Potassium chloride 
activity coefficient of, 47 
aqueous solution of, criti- 
cal temperature of, 25 
chloroplast activity stabi- 
lization by, 366 
diffusion coefficient of, 44, 
45 
Potassium chlorochromate, 
structure of, 250 
Potassium fluoride, ammo- 
nium fluoride -water 
system, 30-31 
Potassium iodide, aqueous 
solution of, critical 
temperature of, 25 
Potassium nitrate 
diffusion coefficient of, 44- 
45 
ethyl alcohol-water system, 
volatility and, 31 
solubility of, 25 
Potassium permanganate, 
solubility of, 25 
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Potassium sulfate, conduct- 
ance of, 46 
Potassium thiocyanate, sol- 
ubility of, 25 
Propane 
benzene system, liquid-gas 
phases of, 27 
mass spectrum of, carbon 
isotope substitution and, 
70 
mercury photodecomposi- 
tion of, 348-49 
methane system, liquid-gas 
phases of, 27 
thermal cracking of 
carbon isotope reaction 
rate and, 71 
isotope effect on, 72 
Propene, 1-butene system, 
liquid-gas phases of, 
26-27 
Propiolactone, photodecom - 
position, products of, 
355 
8 -Propiolactone 
hydrolysis of, 275 
nucleophilic reagents on, 
280 
n-Propyl bromide, pyrolysis 
of, 267 
Propylene 
ketene vapor photodecom - 
position and, 356 
pyrolysis of, 266 
solubility of, in liquid oxy- 
gen, 26, 56-57 
thermodynamic properties 
of, 11 
Propylene glycol, chloroplast 
activity stabilization by, 
365 
Protactinium, chromato- 
graphic separation of, 
335 


Proteins, 404-14 
association-dissociation 
reactions and, 412-413 
diffusion of, 406-7 
electrophoresis of, 408-9 
moving boundary equation 
and, 408 
enzymatic degradation and, 
413-14 
fractionation of, 414 
heterogeneity of, 409, 410 
boundary spreading and, 
10 


constants of, 410 
ion binding, 410-11 
study techniques and, 411 
light scattering of, 405 
molecular weight meas- 
urement by, 405 
lipoproteins, 412 
molecular kinetic methods 
and, 404 
molecular weight of, 412- 
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13 
osmotic pressure of, 404-5 
proteolysis and, 413-14 
sedimentation equilibria of, 
405-6 
ultracentrifuge and, 406 
sedimentation velocity of, 
407-8 
density on, 407 
flotation sedimentation 
and, 408 
solvation on, 407 
ultracentrifuge on, 407 
shape of, 414 
size of, 414 
structure of, 412 
x-ray diffraction and, 409 
see also Colloids 
Pyridine 
absorption band of, 144 
acetic anhydride system, 
29 
Pyruvic acid, Hill reaction 
oxidation and, 367 


Q 


Quantum theory, 177-86 
bond angles and, 180-81 
bent structures and, 181 
quadrupole coupling con- 


stant and, 180 
symmetry resonance on, 
181 
three -membered rings 
and, 181 
energy level calculations 
and, 135-40 
free electron model and, 
185-86 


potential on, 185 
Goeppert-Mayer and Sklar 
method, 138-39 
configurational interac - 
tion and, 138 
hybrid orbitals and, 177-80 
arbitrary, 178 
construction of, 177-78 
cylindrical symmetry 
and, 177, 179-80 
diagram of, 179 
equivalent, 179 
square, 180 
molecular orbital method, 
135-38, 184 
advantages of, 136 
configurational interac - 
tion and, 139 
field types and, 137 
low symmetry and, 139 
perturbation theory and, 
137 
nonatomic orbitals and, 
181-84 
displaced, 182-83 
Hartree-Fock equations 
and, 183-84 
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one-dimensional box model 
and, 135 
Schrédinger equation and, 
136 
and valence, directed, 177- 
80 
valence bond method, 139- 
40 
inaccuracies of, 139 
see also Spectroscopy 
Quinone 
Chlorella cell oxidation and, 
370 
and Hill reaction, quantum 
requirements of, 368 
respiration inhibition by, 
373 


Radiation 
aqueous oxidation-reduction 
reactions and, 107-14 
on biological solutes 
active agents of, 114-15 
indirect action of, 114-17 
mechanisms of, 115-16 
products of, 115 
protection and, 116-17 
protein denaturation and, 
116 
reduction and, 116 
sensitization and, 116 
bleaching of aqueous dyes 
by, redox potentials and, 
109 
charge diffusion, radial 
field and, 102 
chemical changes from, 
excitation on, 104 
chemistry of, 99-117 
energy absorption mecha- 
nism and, 101-2 
ion identification and, 103- 
4 
and ion pair formation, en- 
ergy of, 102 
integral chemical dosime- 
ter and, 99 
in aqueous media, 100 
colorimetry and, 100-1 
difficulties of, 99 
radioactive trace tech- 
niques and, 101 
requirements of, 99 
vinyl polymerization and, 
99-100 
kinetics of, 104-17 
mean track density of, 103 
polymerization by, 105-7 
primary act of, 101-4 
charged and neutral spe - 
cies formec in, 102-4 
spatial distribution and, 
102-3 
non-Gaussian distribution 
and, 103 
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secondary processes of, 
primary act products 
on, 104 
x-ray wave length on, 103 
see also Radioactivity 
Radioactivity 


alpha 

atomic number correla- 
tion, 90 

half-life energy correla- 
tion and, 90 

mass number correlation, 
90 

rare earth elements and, 
91 


systematics of, 90-91 
artificial, delayed emis- 
sion and, 93 
beta decay, 94-95 
Fermi theory and, 94 
forbidden spectra and, 
94-95 
and gamma rays, angular 
correlation of, 95 
mesons, 95 
artificial production of, 
83 
microwave spectroscopy 
and, 153 
neutron decay and, 85-86 
nuclear theory and, 83-95 
products of, 86-87 
distribution among, 87-88 
transuranic elements, 92- 


see also Nuclear theory; 
and Radiation 
Rare earths, chromato- 
graphic separation of, 
333-34 
Redox potential, equivalent 
complexing agents and, 110 
hydrogen-ion concentration 
and 
on approach rate, 110 
on chemical equilibrium, 
110 
oxygen on, 109 
radiation bleaching of aque- 
ous dyes and, 109 
radical spatial distribution 
and, 110 
of water, 107-9 
oxidation by gaseous hy- 
droxyl radicals and, 112 
oxidation by hydrogen 
molecule ions and, 112 
reaction type and, 109 
reduction by hydrogen 
ions and, 113-14 
reduction by hydroxyl 
radicals and, 112-13 
Reduction reactions 
aqueous 
net power of, 111 
radiation and, 107-14 
on biological solutes, 116 


by hydrogen ions, 113-14 
by hydrogen peroxide, 113- 
14 


by hydroxyl radicals, 112- 
13 


salient features of, 111 
see also Hill reaction; and 
Photosynthesis 
Rhodium, and nitrobenzene 
hydrogenation, catalysis 


of, 296 
Rotation, internal, barriers 
to, 13 
thermodynamic functions 
and, 13 


Rubber, entropy of dilution 
of, empirical, 392-93 
Rubidium fluoride, beryllium 
fluoride system, phase 

diagrams of, 24 


Ss 


Samarium, alpha activity of, 
91 
Selenides, structure of, 249 
Serine, deamination and, 117 
Serum albumin 
binding of, azo-hapten and, 
416 
bovine, molecular weight 
of, 405 
Silane derivatives, molecu- 
lar structure of, 223-24 
Silica 
aluminum oxide -calcium 
oxide -ferric oxide -so- 
dium oxide system, 
phases of, 33 
ferric oxide-ferrous oxide 
system, 30 
sodium oxide-water system, 
31 
Silica gel, adsorptive capac- 
ity of, specific indica- 
tors and, 288 
Silicides, structures of, 246- 
47 
Siliconeopentyl chloride, mo- 
lecular structure of, 
223-24 
rotating sector technique 
and, 218-19 
Siloxanes, molecular struc- 
ture of, 224 
Silver 
aluminum alloy 
electron concentration on, 
210 
phase diagram of, 209 
diffusion coefficient of, 45 
fission of, 88-89 
vapor pressure of, 2 
Silver iodide, ice crystal 
formation and, 418-19 
Silver nitrate, thallium ni- 
trate system, liquid 





phase of, 23-24 
Silver perchlorate, benzene 
complex, structure of, 
248-49 
Sodium 
antimony -lead system, sol- 
id phases of, 30 
antimony -lead-zinc system, 
32 
arsenic-lead system, solid 
phases of, 30 
chromatographic separation 
of, 335 
diffusion coefficient of, 45 
on ethane decomposition, 
352 
isotopes, delayed alpha e- 
mission and, 93 
solubility, in liquid ammo- 
nia, 61 
Sodium bromide, diffusion 
coefficient of, 45 
Sodium carbonate, sodium 
chloride -sodium hydrox - 
ide -sodium sulfate -wa- 
ter system, isothermal 
diagram of, 33 
Sodium chloride 
activity coefficient of, 47 
aqueous solution of, crit- 
ical temperature of, 25 
diffusion coefficient of, 44- 
45 
hyperfine structure of, va- 
lence on, 156-59 
sodium carbonate -sodium 
hydroxide -sodium sul - 
fate-water system, iso- 
thermal diagram of, 33 
Sodium fluoride 
beryllium fluoride system, 
phase diagrams of, 24 
yttrium chloride system, 
lattice constants of, 24 
Sodium hydroxide, sodium 
carbonate -sodium chlo- 
ride-sodium sulfate -wa- 
ter system, isothermal 
diagram of, 33 
Sodium nitrate, lead nitrate - 
water system, 31 
Sodium oxide 
aluminum oxide -calcium 
oxide-ferric oxide -sil- 
ica system, phases of, 
33 


silica-water system, 31 
Sodium perchlorate, molal 
volume, characteristics 
of, 48 
Sodium sulfate 
conductance of, 46 
ethyl alcohol-water sys- 
tem, solubility in, 31 
ethylene glycol-water sys- 
tem, liquid phases of, 31 
sodium carbonate -sodium 
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chloride-sodium hydrox - 
ide-water system, iso- 
thermal diagram of, 33 
Sodium trifluoroacetate, de- 
carboxylation of, 277 
Solids 
heat capacities of, 4 
low temperatures and, 8 
paramagnetism and, 4-5 
physics of, catalysis and, 
294-98 
solubility of, in liquid gas- 
es, 24-25 
superconductivity and, 5 
thermodynamic properties 
of, 4 
Solutions 
aqueous, ionic reactions in, 
rate of, 269-70 
binary, thermodynamic 
properties of, 7 
entropy of mixing of, 7 
heats of mixing of, 6 
of polymers 
dilute, 393-97 
thermodynamics of, 383- 
401 


solid, 7 
thermodynamics of, 5-7 
see also Electrolytic solu- 
tions; and Nonelectro- 
lytic solutions 
Solvolysis, kinetics of, 274- 
77 
Spallation, see Nuclear the- 
ory; and Radioactivity 
Spectrometer, mass, 67-68 
auxiliary mass spectrome- 
ter tube and, 68 


calibration of, isotopic mix- 


tures and, 68 
dual sample system and, 68 
electrical stability of, 68 
electron multiplier tube 
and, 68 
hydrogen-deuterium mix- 
tures, analysis of, 68 
Spectroscopy, 212-45 
atomic, 140, 143-45 
emission, from metastable 
levels, 143-44 
energy levels 
experimental approach, 
140-45 
quantum mechanics and, 
135- 
and excitation energy, 
transfer of, 144-45 
extinction coefficients and, 


Goeppert-Mayer and Sklar 
method, 138 

group theory of, 140 

luminescence lifetime and, 
143 

molecular orbital method 
and, 135-38 
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advantages of, 136 
configurational interac - 
tion and, 139 
field types and, 137 
perturbation theory and, 
137 
symmetry and, 139 
one-dimensional box model 
and, 135 
perturbation effects, 137, 
141, 145 
Schrédinger equation and, 
136 


sensitized fluorescence 
and, 144 
symmetry and, 141-43 
polarized light on, 141-42 
vibrational analysis and, 
142-43 
ultraviolet, vacuum, 145 
valence bond method and, 
139-40 
see also Absorption, light; 
Microwave spectrosco- 
py; Molecular structure; 
and Quantum theory 
Squalene, heat of dilution of, 
empirical, 393 
Stark effect, microwave 
spectroscopy and, 152 
Steric hindrance 
absorption on, 132-34 
planarity on, 132-34 
Styrene 
and butyl acrylate, photo- 
sensitized copolymeri- 
zation of, 354 
cyclohexyl hydroperoxide. 
decomposition in, 262 
dimethylphenylmethy]! hy - 
droperoxide decomposi- 
tion in, 262 
divinylbenzene copolymer 
exchange groups and, 315 
maleic anhydride and, 
316-17 
preparation of, 312-14 
structure of, 314 
hydrogenation, iron-nickel 
catalysis of, 295 
and methyl methacrylate, 
photosensitized copoly- 
merization of, 353-54 
monomer, dimethylpheny1- 
methyl hydroperoxide 
decomposition in, 261 
polymerization of 
oxygen consumption and, 
259 


photosensitized, 105, 264, 
353 

x-ray actinometry and, 99- 
100 


Sucrose 
diffusion coefficient of, 44 
inversion of, specific inter - 
action and, 270-71 
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Sucrose octaacetate, alkaline 
hydrolysis of, 276 
Sulfamate ion, hydrolysis of, 


Sulfur 
compounds, structures of, 


isotopes of 
sulfur dioxide -bisulfite 
ion, exchange and, 75 
variations in, 70 
rhombic, physical properties 
of, 11 
thermodynamic properties 
of, 14 
Sulfur dioxide 
and aliphatic hydrocarbor:, 
gas phase photochemical 
studies of, 355 
molecular structure of, iso- 
tope effect and, 155 
Sulfuric acid 
dimethylphenylmethy] hy - 
droperoxide decomposi- 
tion in, catalysis of, 261 
ferrous ions in, oxidation 
of, 101 
Sulfur trioxide, water system, 
solid phases of, 25 
Surfaces 
of catalysts 
heterogeneity of, 293-94 
homogeneity of, 292 
chemistry of, 287-303 
interfacial tension and, 62 
of nonelectrolytic solutions, 
61-62 
quasi-crystalline lattice 
model of, 61-62 
statistical mechanical the - 
ory and, 61 
surface tension and, 62 
thermodynamics of, 7-8 
see also Adsorption; and 
Catalysis 


§ 


Tantalum, chromatographic 
separation of, 335 
Tellurides, structures of, 249 
Terbium, alpha activity of, 91 
Tetrachloroethylene, tri- 
chloroethylene system, 
Raoult's law and, 28 
Tetracosane, cis-decahydro- 
naphthalene system, 
freezing point of, 60 
Tetradecane, hexadecene sys- 
tem, Raoult's law and, 
28-29 
Tetraethylmethane, n-octane 
system 
entropy of mixing of, 55-56 
thermodynamic properties 
of, 5 
Tetrafluoroethylene 


SUBJECT INDEX 


molecular structure of, 218, 
221- 
polymerization of, on acet- 

aldehyde photodecompo- 
sition, 354 
Tetrahydropyran, molecular 
structure of, 227 
Tetramethylammonium bro- 
mide, bromine system, 
phases of, 26 
Tetramethylorthosilicate, mo- 
lecular structure of, 224 
Thallium isotopes, separation 
of by electrolytic migra- 
tion, 76 
Thallium nitrate, silver ni- 
trate system, liquid phase 
of, 23-24 
Thallous fluoride, heat of so- 
lution of, 13 
Thermal diffusion 
isotopic separation and, 74- 
76 
see also Diffusion 
Thermodynamics, 1-14 
harmonic oscillator and, 14 
of high polymer solutions, 
383-401 
high temperature heat ca- 
pacities and, 9 
phase behavior and, 29 
third law of, entropies from, 
9 
Thiazole, high basicity of, on 
color deepening, 126 
Thiosulfate, bromide reac- 
tions with, kinetics of, 
280 
Thiourea, molecular addition 
complexes of, 248 
Thorium 
fission, product curve for, 
88 
spallation products, fran- 
cium isotopes and, 87 
Thorium dicarbide, crystal- 
line structure of, 241 
Thorium dihydride, crystal- 
line structure of, 241 
Threonine, molecular con- 
figuration of, 228 
L-Threonine, structure of, 
X-ray crystallography 
and, 244 


. Tin 


fission of, 88-89 
lithium isotopes and, 89 
gold system, liquid, 61 
liquid mixtures of, ultra- 
sonic sound velocities in, 
61 
phase diagrams of, 23 
platinum alloy, structure of, 
246 


Titanium 
carbon system, phase dia- 
gram of, 24 


nitrogen system, phase dia- 
gram of, 24 
Toluene 
entropy of dilution in, em- 
pirical, 391, 392 
on ethylbenzene pyrolysis, 
265-66 
heptane -methylethylketone 
system, thermodynamic 
consistency of, 32 
methyl radical reaction 
with, steric factor for, 
268 
polystyrene in 
light scattering curve for, 
397 
osmotic pressure of, 396, 


p-Toluenesulfony! chloride, 
cellulose esterification 
with, 277 
p-Toluidine, dissaciation con- 
stant of, 46 
Tourmaline, structure of, 249 
Transuranic elements 
berkelium, chemical prop- 
erties of, 92 
californium, chemical prop- 
erties of, 92 
elution positions, spacing 
of, 92-93 
vapor pressure of, 2 
1,1,1-Trichloroethane, pyrol- 
ysis of, 267 
Trichloroethylene, tetra- 
chloroethylene system, 
Raoult's law and, 28 
Triethylene glycol, water 
system, equilibria of, 25 
1,1,1-Trifluoroethane, rota- 
tional barrier of, 13 
Trifluoromethyl benzoic acid, 
diphenyldiazomethane 
reaction with velocity 
constants of, 277 
Trimethylaluminum, struc - 
ture of, 247 
Trimethylamine, vapor pres- 
sure of, 2 
2,2,3-Trimethylbutane, ben- 
zene system, 29 
2,2,4-Trimethylbutane, neg- 
ative azeotropy of, 57 
2,2,4-Trimethylpentane 
n-heptane -perfluoro-n-hep- 
tane system, solubility 
parameters of, 56 
n-hexadecane system, en- 
tropy of mixing of, 55 
2,4,4-Trinitrotoluene, vapor 
pressure of, 2 
Triphenylmethy! fluoride, hy- 
drolysis of, catalysis 
and, 272 
Triphenylsilyl fluoride, hy- 
drolysis of, catalysis of, 
272 





Triphosphopyridine nucleo- 
tide, Hill reaction reduc - 
tion and, 366-68 

Tritium 

on chemical equilibria, 71 

compounds of, thermody - 
namic properties of, 13 

radioactivity of, 83-84 

see also Deuterium; and 
Hydrogen 

Trypaflavine, sensitized flu- 
orescence and, 144 

Tungsten 

adsorption on, 289 
of hydrogen, 289, 290 
heat capacity of, 5 


U 
Uranium 
fission, product curve for, 
88 
plutonium ratio of, in ores, 
85 


and spallation, high energy, 
87 


and transition elements, 
structures of, 246 
Uranium fluoride, structure 
of, 250 
Uranium hydride, hydrogen 
positions in, 241-42 
Urea 
isotope effect of, reaction 
completion and, 73 
molecular addition com - 
plexes of, 248 
planarity of, 225 
potassium bromide -water 
system, phases of, 31-32 
Urea nitrate, isotope effect 
of, reaction completion 
and, 73 


Vv 


Valence 
on hyperfine structure, 156 
microwave spectroscopy 
and, 156-60 
Vapor pressure 
determination of, 22-23 
equilibrium temperature 
and, 23 
of gases, 1-2 
Vinyl acetate 
acetaldehyde -acetone -water 
system, graphic repre- 
sentation of, 33 
polymerization of, 264 
photosensitized, 353 
x-ray actinometry and, 99- 
100 
Vinyl allyl ether, rearrange - 
ment of, 279 
Vinyl chloride, conjugation 
and, 159 
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Vinyl fluoride, polymeriza- 
tion of, on acetaldehyde 
photodecomposition, 354 

Vitamin K, x-ray sensitiza- 
tion and, 117 


Ww 


Water 
acetaldehyde -acetone -vinyl 
acetate system, graphic 
representation of, 33 
acetic acid-calcium chloride 
system, volatility and, 31 
aluminum nitrate -n-hexanol 
system, water activity 
in, 31 
ammonium fluoride -potas- 
sium fluoride system, 
30-31 
ammonium nitrate -calcium 
nitrate system, 31 
benzoic acid-o-xylene sul- 
fonate system, solubility 
in, 32 
bond angles in, 180 
calcium carbonate crystal- 
lization from, tempera- 
ture on, 69-70 
equivalent redox potential 
of, 107-9 
electron capture by solute 
and, 111 
oxidation by hydrogen mol- 
ecule ions and, 112 
oxidation by hydroxyl rad- 
icals, gaseous, 112 
reaction type and, 109 
reduction by hydrogen ions 
and, 113-14 
reduction by hydroxyl rad- 
icals and, 112-13 
ethane in, solubility of, 26 
ethyl alcohol-potassium ni- 
trate system, volatility 
and, 31 
ethyl alcohol-sodium sul- 
fate system, solubility 
in, 31 
ethylene glycol-sodium sul- 
fate system, liquid 
phases of, 31 
ethylene oxide system, 28 
furfural system, so!ubility 
of, 27-28 
hydrogen peroxide system, 
solid solutions and, 25 
lead nitrate-sodium nitrate 
system, 31 
methyl alcohol system, coal 
tar component solu- 
bilities in, 32 
oxidation-reduction re- 
actions in, 107-14 
photo-oxidation of, ceric 
ions and, 358 
photo-reduction of, europi- 
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um and, 358-59 

potassium bromide-urea 
system, phases of, 31-32 

potassium salt solubility 
in, 25 

silica-sodium oxide system, 
31 

sodium carbonate -sodium 
chloride -sodium hydrox - 
ide-sodium sulfate sys- 
tem, isothermal diagram 
of, 33 

sulfur trioxide system, sol- 
id phases of, 25 

supercooled, ice crystal 
formation and, 418 

triethylene glycol system, 
equilibria of, 25 

Wurster's blue, polarized 

spectrum of, 141-42 


x 


Xanthydrol ureide, isotope 
effect of, reaction com- 
pletion and, 73 

Xenon 

isotopes, thermal diffusion 
separation of, 75 

resonance lamp, 352 

X-ray 

on carboxypeptidase, 117 

glycine deamination and, 
117 

polymerization by, 105 

X-ray crystallography, 242- 

45 
electron-deficient com - 
pounds and, 247-48 
electron density and, 243 
electronic Fourier synthe- 
sizers and, 242-43 
equipment for, 244-45 
high-pressure techniques, 
245 
high-temperature tech- 
niques, 245 
image seeking functions 
and, 243-44 
intensity distribution meth- 
od of, symmetry and, 244 
of minerals, 249 
molecular complexes and, 
248-49 
and nonpolar gases, hy- 
drates of, 248 
of oxides, 249 
phase angles and, 243 
punched card techniques 
and, 242 
structure determination by, 
242-50 
of graphite, 247 
of metals, 245-47 
of selinides, 249 
of semimetals, 246-47 
of sulfides, 249 
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of tellurides, 249 
of L-threonine, 244 
see also Crystallography 
o-Xylene sulfonate, benzoic 
acid-water system, sol- 
ubility in, 32 
p-Xylene, iodine solubility 
in, 26 


 § 
Yttrium chloride, sodium flu- 


oride system, lattice 
constants of, 24 
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Z 


Zeeman effect, rotational 
magnetic moment and, 
167 
Zinc 
aluminum alloy 
electron concentration on, 
210 
phase diagram of, 209 
antimony -lead-sodium sys- 
tem, 32 
copper alloy 
electron concentration of, 


208 
structure of, 206-7, 208 
heat capacity of, 5 
Zinc oxide 
catalysis by, 294, 299 
conductivity of, 297 
Zinc sulfate 
aqueous, thermodynamic 
properties of, 4 
hydrated, randomness of, 4 
Zirconium, chromatographic 
separation of, 334-35 
Zirconium dihydride, crys- 
talline structure of, 241 





